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The U. 5. Deparrmenr of E.qerqy, I/.1. Cwironmentai Pro~ecz:on Agency-Reqicn 
IO and the State of Idaho have completed a reviel* of the r2iarenc2d 
information for OP-6~ 
IXL F2dera7 Facility Aqre2menr ai 

hazardous sits, as it pertains to the 
. 8ased an this review, /Z-q-‘?/, 

the Parties have deternrined that no further action for purposes of 
investigation or study is justified. This decis:‘on is subject to review at 
the time ai issuanc2 ai the Record of Oecisian. 

triei Summary of the basis for no further action: 
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SITE DESCRIPTION: HEXONE SPILL WEST OF CPP-660 

SITE ID: 64 OPERABLE UNIT: 2 

I. SUMMARY - PHYSICAL DESCRIPTION OF THE SITE: 

Site 64 is located immediately west of building CPP-660, Chemical Storage 
Wrrahnuce. ..-. _..___ -. Z~fie 1 jr adiarent tn CPP-fi60 and is a_n asnhalt nad of annrnvimatelv __"_____ __ _. ___ --r..-_ _ r-_ _rC _......-._. ~ 
10 feet by 10 feet. Zone 2 is west of Birch Street and is an unpaved gravel 
area of approximately 10 feet by 25 feet. On Z/14/84 a warehouse worker using a 
forklift to pick up hexone drums, pierced a barrel. 55 gallons of hexone leaked 
to the asphalt (Zone 1). Vermiculite was used to absorb most of the hexone. 
This vermicuiite and contaminated snow was pushed across the road 
(Zone 2) until personnel could clean it up. The vermiculite from Zone 2 was 
barreled and disposed of. Both Zone 1 (asphalt pad) and Zone 2 (unpaved soil 
area) were sampled. Some residual vermiculite was placed in Zone 2 after the 
initial ClPanlJ? Effort; hoWeVEr; a_nalySiS of Zones 1 & 2 Shob!ed n0 . -. 
concentrations of concern. 
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II. SUMMARY - QUALITATIVE ASSESSMENT OF RISK: 

The quaiitative risk assessment at this site for any hazardous 
substance/constituent is considered low because all substances are below the 
risk-based soil screening concentrations. The risk assessment and closure plan 
for site CPP-64 determined that no inorganics detected at CPP-64 pose a risk to 
human health or the environment and it is unlikely that permissjble exposure 
levels would be exceeded. 

III. SUMMARY - CONSEQUENCES OF ERROR: 

If remedial actions9 such as removal of soil are taken and there is no need, 
there would be unnecessary expenditure of funds that could be used in 
remediation of other sites with greater risk. 

IV. SUMMARY - OTHER DECISION DRIVERS: 

RECOMMENDED ACTION: 

hh arCinn is mrnmmanAgj for this site since there is no danger I.” VCIIYI. I CIUllllllCll” to human health 
or the environment based upon the Golder sampling results (Reference 2) for both 
Zone 1 and Zone 2. 
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PROCESS/WASTE WORKSHEET page f 
SI:TE ID 64 
I- -m- m---m- 
COI 1 
Prcceofes Associated uaste Deocriptlon h Handling Procedures 

Pruccenr 

renporery drun storage 

Building CPP-660 
ICPP corner of Birch Street and Hickory Averwe 

pad in Zone 1. 
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CONTAMINIANT WORKSHEET Page 7 
ISITE ID 64 
IPROCESS I[~o~ oTemo#orarv Drum Storaoe Area _ WASTE (~~1 21~~ drums 

COl 4 

klexone 

ilercury 

C.ead 

= 
a. ND-not- 

DL = detection limit in ppm 

Potential scwces arsociat:ed with 
this heardcw uterial 

-Contaminated Soil 

-Contaminated Soil 

-Contaminated Soil 

Cal 6 
Knanlestirated 
cmcmtrst im 
of hazardws 
substMces/ 
constituents’ 

I-R 

ND - 

..12 mg/kg 

nq,'kg 41.3 

cmcmtratim 
a**eSlment 

8.1E+Ol - 
+ 

Lo 

* Lo 

i- 

co, 9 
Over-al I 
reliability 
(Hiwxi/La) 

Hi 

-Hi 

Hi - 

* Lead toxicity data was not available for any pathway, there exists interim quidance on soil lead cleanup levels 
at Superfund sites that can be used for screening. OSWER Directive #9355.1-02 givezr a range of 500 to 1000 ppm. 



Ilelactinn 1. What are the waste generatlox process 
I 

y'b' I I "I, lo:atioils and dates of 

operation associated with this site? 
I 

BW 1 Answer: 1 
Site 64 is located along the west side of CPP-660 along Birch Street between Site 64 is located along the west side of CPP-660 along Birch Street between 
Hickory Avenue and Ponderosa Avenue. Hickory Avenue and Ponderosa Avenue. CPP-64 includes two zones of potential CPP-64 includes two zones of Potential I 
contamination. contamination. On 2/14/84, a 55 gallon drum containing hexone was pierced by a On 2/14/84, a 55 gallon drum containing hexone was pierced by a 1 
forklift ttne spilling the contents on the snow and ice covered asphait pad forklift ttne spilling the contents on the snow and ice covered asphait pad 

I 

(Zone 1). (Zone 1). Vermiculite was poured on the spill to absorb the hexone. The Vermiculite was poured on the spill to absorb the hexone. The 
contaminates were pushed across the street to Zone 2 until it could be cleaned contaminates were pushed across the street to Zone 2 until it could be cleaned 
up on 2/17/84. up on 2/17/84. 

I I 

I I 
I I 

. ..* How reliable is/are the Information source/s? LHigh J4ed -Low ,d~lro~( 
EXPLAIN THC REASONING BEHIND THIS EVALUATION. 

A UOR was issued on the spill. 

-I Has this INFORJlATION been confirmed? hYes -No ldwaaml 
IF SO, DESCRIBE THE CONFIRMATION. 

Conversation with Mark Hanson (Foreman) and Bruce Ellis (Forkllft Operator). 



I 
duestion 2. What are the disposal process locations and dates of operation 

associated with this site? 

t: 
nQck 1 Answer: 

iemporary storage pad for drums of organic soivents and other chemicals. Spill 
occurred on Z/14/84 and was cleaned up during the next three days to Z/17/84. 

I' 

I 

I 

I 

I 

-, How reliable is/are the information source/s? LHigh -Med -Low (tiwkonel 
EXPLAIN THE RSASQNING BEHIND THIS ="n"'nTTnU -...w".....,Y... 

Site documentation was very good, a UOR was issued on the incident. 

-3 Has this INFORMATION been confirmed? XYes -No ,chack ens, 
IF SO, DESCRIBE THE CONFIRMATION. 

Conversation with Mark Hanson (Foreman), Bruce Ellis (Forklift Operator), and B. 
Marcinko. 

-zii4- 

bk. SOURCES OF INFORMATION (check appropriate boxles 8 source mr fm rofereK.3 tie) 

)lo available infomtian 
Anecdotal 
Historical process data 
Current process data 
Area, photographs 
Engincrring/site drawings 
""usual occurrence Report 
%nmry docuntnts 
Facility SOPS 
oiiiiii 

AnaLytical data 
oocunntation about data 
Disposal date 
Q.A. data 
Safety analysis report 
lx0 report 
Initial assessment 
Uell data 
Construsrion data 



I Question 3. Is there empirical, circumstantial, or other evidence of migration? I 

i 
8kk i Answer: 

No, there is no evidence of migration. 

. 

II How reliable is/are the information source/s? XHigh -Med .-Low ~ss*~.l 
-EXPLAIN THE REASONING BEHIND THIS EVALUATION. 

Samples were taken at the site for analysis. 

-J Has this INFORMATION been confirmed? LYes -No ,*ook a., 
IF SO, DESCRIBE THE CONFIRMATION. 

Hexone was not present in the samples taken and analyzed from the site 

till SOURCES OF INFORMATION (cheek appropriate box&S & OOU~CS Nntwc fm refer-0 list) 

No available infona?w 
Anccdota, 
Historice~ proCHs data 
C"rmrlt procesr d&It* 
Arcal photographs 
Engineering/site drawings 
Unusual occurrenca Report 
S-ry docunnts 
Facility SOPS 
OTHER 

z 

Analytical data 
Llosunntatim &nut date 
;!;y~:adata 

Safety anaLysio report 
080 reprt 
Initial aosessmmt 
Uel, data 
Construction date 

z 
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c stock 1 Answer: 

I 

No. : 

I 
I 
I 
t -* How reliable is/are the information source/s? -High -Med -Low WW-) 

EXPLAIN THE REASONING BEHIND THIS EVALUATION. 

I- 
I 
t 
I I 



Question 5. Does site operating or disposal historical information allow 
estimation of the pattern of potential contamination? If the 
pattern is expected to be a scattering of hot spots, what is the 
exoected minimum size of a sionificant hot soot? 

No. There is only documentation of a one-time spill of Hexone. 

I 

I 

I 

MS How reliable is/are the information source/s? -High'Jled -Low ,chatiMe) 
EXPLAIN THE REASONING BEHIND THIS EVALUATION. 

I 

I -, Has this INFORMATION been confirmed? -Yes -No ,*dc on4 
Tr ..I mcII..-"c V..F ,.,...C-I.II-wh.I 

I 

ar au, YLJLKADL I"L t."RrAnmrr‘r"n. 

~Lk4 SOUR~E~“~F INFORMATION (check apprDpriata bx/o 6 swrtC wr frm Gfcrmcc list) 

Analytical data t1 
Docunmtetim about data C I 
“i.2lm.l #is*. _._r___. -_- 
a.*. data t; 
Safety analysis report 
080 report :: 
Initial assessnmt 
well data II 
Construction data [I 

_. 



I Question 6. Estimate the length, width, and depth of the contaminated region. 
What is the known or estimated volume of the source? If this is an 
estimated volume, explain carefully how the estimate was derived. 

I 

Block 1 Answer: 

N/A 

I 

I I 
I -2 How reliable is/are the information source/s? -High -Med -Low cchadronDl 

EXPLAIN THE REASONING BEHIND THIS EVALUATION. 

I 

lyosLI SOURCES.+$NFORMATION cchuk appropriate 

HO available Information t I 
Anecdara, 
nis<6rical piocess data ii 
Current process date 
Area1 $ilotographs Ii 
Engineering/site drawings [ I 
Unusual 0CC”rrMCC Reprrt [ 1 
svmtary dOcune”tS 
Facility SOPS Ii 
OTHER Cl 

Analytical data t1 
chxunentation abwt data E I 
;~:pos:adata 1 I 

Cl 
Safety analysis report 
060 report II 
Initial assesmmt I 1 
ueii data I 3 
Construction data t 1 
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"llncti"" 7. L(u*.s* l"ll What ic tha knnwn n,- .ctim.tml naerrntitv gf h..,arrfn,,c ,.IIU" ,.a "11.. RII"..II "I WI" .11111-1 '(".."" I "J l,ULll """.z 

substance/constituent at this source? If the quantity is an 
estimate, explain carefully how the estimate was derived. 

I 

UOC~ 1 Answer: 

N/A 
I 

I I 

I I 
I I 
I 
-2 How reliable is/are the information source/s? -High -Med -Low ~sh.s*,~~*l 
EXPLAIN THE REASONING BEHIND THIS EVALUATION. I 

I I 

I -3 ‘I-- AL:_ T.ll-n”.l”TIn.l La-- ---rzll---A.l 

I 
rldS LII I :, ,nr”nrlHI ,“I” “eel, LO,,, I r~lllr”: -Yes -No iohm% 0n.i I 

IF SO, DESCRIBE THE CONFIRMATION. I 
urrkl SOURCES q-MORMATION (check appropriate boa9 b sw~c~ nunber frm rcf0rm* List) I Historical 

I ‘:~ 
current pro 
*n-e; 
Engineering 
""U 
sun 

I 

Fat 

E 
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Question 8. Is there evidence that this hazardous substance/constituent is 
present at the source as it exists today? If so, describe the 
evidence. 

” I 
Siock i AiiS’Wer: N/A 
I 
I I D 

-I How reliable is/are the information source/s? -High -Med -Low ~~~~~~~~ 
EXPLAIN THE REASONING 8EHIt4D THIS EVALUATION. 

I 
+I Has this INFORMATION been confirmed? -Yes -No I~I,K*~~! 
IF SO, DESCRIBE THE CONFIRMATION. 

w,. SOURCES-INFORMATION (check appropriate bwos a sDUrce runner frm reftrcnce tist) 

MO available informtim 
rnccaotai 
Hisrorical process data 
current process data 
*res, photographs 
Engineering/site drawings 
unusual Occurrence kpcm 
C.___, A^^. --*^ .aYI.lWl , "YCVICI~.., 
Facility SOPS 
OTHER 

Analytical data 
imxmmrarim abour data 
Disposal data 
a... data -_.._ _.- 
Safety analysis report 
DaLl report 
Initial a*sessment 
US!! data 
Construction data 
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1. INTRODUCTION 
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1.1 Purpose and Objectives 

The ohiwtivec of the samnlinq and analvsis “roeram conduc?ed bv Golder Associates Inc. --,---. -- -- r-.~ --.- --.-,-- r.-(3---.. ~..~~-~~~- ~, 
(Golder Associates) at Land Disposal Unit (LDU) CPP-64 were to evaluate the nature and 
extent of soil contaminated from a hexone spill known to have occurred at the site and to 
determine site closure requirements. Furthermore, the program was directed at any 
additional hazardous constituents which may be present above action levels. This work 
was performed in accordance with the Technical Work Plan for the Idaho Chemical 
Processine Plant Drilling and Samuline Promam at Land Disuosal Units CPP-39, CPP-59 and 
CPP-6.4, and Solid Waste Management Units CPP-51 and CPP-S4 (Colder Associates, 1990a). 

1.2 Organization of the Report 

This report presents general information on the site and the physical setting, a description 
of sampling and analysis procedures, a description of the nature and extent of the 
contamination, a health and environmental assessment, and a summary and conclusions. 
The conclusions detail our recommendations for site closure. Borehole logs are presented in 
Appendix A. Appendix B contains the List of Compounds Analyzed and Appendix C 
presents the iaboratory reports from the contract iaboraiories. 
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2.1 Idaho Chemical Processing Plant 

2.1.1 Regional Geology 

The Idaho Chemical Processing Plant (ICPP) is located in the southern portion of the Idaho 
National En@neering Laboratory (TNEL) site that covers approximately 890 square miles of 
the eastern Snake River Plain in southeastern Idaho (See Figure 20). The plam is a 
structural and topographic basin approximately 200 miles long and M to 70 miIes wide. 
Surficial sediments range from 0 to 415 feet thick at the IN!ZL. Underlying the suxficial 
sediments are 2,000 to 10,OM) feet of basalt flows, rhyolitic rocks, tephra, and interbedded 
alluvium and lacustrine deposits (Mundorff et al., 1964; Bartholomay et al., 1989; Pitknan et 
al., 1988). 

The ICPP is located on aIluviaI sediments deposited by the Big Lost River or on fill 
materiais. ihe aiiutiai sediments are generaiiy composed of sand and gravei with oniy 
traces of silt and clay. This coarse grain surficial layer is underlain by up to 10 feet of silt 
and clay that overlies the Snake River Plain basal& The contact between the basalt and the 
overlying sediments generally occurs between 40 to SO feet below the undisturbed land 
_..A_ __ :- rl_ _ ____ -I AL_ rrnn nr,,*,rn *non- . nooL\ SllrIdcr I‘, LIIC area “1 “1s IL‘-,- (““UUL”, ‘7076, i7O-r”). 

Sedimentary interbeds are common within the Snake River Plain basalts. In the area of the 
ICPP, a 1.5 to 30 foot thick clayey interbed occurs at a depth of approzdmately 110 feet below 
the !and S~u&CP. ‘!-he gpm,.-mre nf intethairld ba& ;md_ ss&,,.en.tJrv intcrbds cnntin~,es =---.-- -_ -.--_ ----- - , - ._____ -_ ._..-.-.. 
well below the water table and there is some evidence of a sedimentary interbed at depth of 
approximately 750 feet below the land surface (WINCO, 1989a, 1989b). Sedimentary 
interbeds between the basalt flows are primarily composed of sand, silt, and clay-sized 
materials (WINCO, 1989a, 1989b). Layers containing cinders within the basalts are 
composed primarily of sand and gravel-sized material. 

2.1.2 RegionaI Hydrology 

Surface Water 

The Big Lost Rim’iahe major surface water feature on the INEL with its headwaters 
located west of the site. The Big Lost River fiows to the southeast past the town of &co, 
Idaho onto the Snake River Plain then turrs to the northeast flowing onto the INEL and 
terminating in three playa lakes. Where the river flows onto the plain the main channel 
branches into many distributaries and the flow Is spread broadly, losing water by r.,. ,nmlrration ini0 ihe chamei boiiom (Timan et & isggj. .v. “l- 7 -.. n:...- :- --L-----I , ne mg L”61. NVrr w rprlerncl LI1 
with flow onto the site only during periods of high runoff. The INEL Diversion Dam 
located approximately 9 miles upstream from the ICPP, was designed to control flooding on 
the INEL site by diverting water into designated spreading areas. 

t&!&r Assaclates _.__ -_-.-. 
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The Snake River plain aouifer is a vast groundwater reservoir that may contain more than 1 
billion acre-feet of water (Barraclough et al. 1981). The groundwater flow direction is 
generally from north-northeast to the south-southwest. Groundwater flow is through 
intercrystalline and intergranular pores, fractures, cavities, interstitial voids, intertlow zones, 
and lava tubes. The depth to the Snake River Plain aquifer in the area of the ICPP is 
approximately 455 feet below land surface based on 1990 water level measurements 
measured by Golder Associates Inc. The direction and rate of groundwater movement in 
the vicinity of the ICPP is documented from monitoring contaminant plumes in the Snake 
River aquifer and is consistent with the regional trend. The rate of flow ranges from 5 to 
15 ft/day (Pittman et al., 1988) 

Two perched groundwater zones are known to exist at the ICPP. One perched 
groundwater zone is located at an approtiate depth of 40 feet at the contact between the 
surficiai aiiuviai sediments and the uppermost Snake iiiver Piain basait Sow. Tine,, 
groundwater is perched by a silty/clayey layer overlying the basalt. The second zone is 
located along the top of a low permeability sedimentary interbed located at approximately 
110 feet below land surface. 

2.2 Land Disposal Unit (LDU) CPP-64 

2.2.1 Location and Description of LDU CPP-64 

LDU CPP-64 is located along the west side of the ICPP facility along Birch Street between 
Hi&gnyv AVP~IW 2nd Pnndernrn Avenne iSee Fim,re 2.1 and 221. LDu QP-@ h&&s @JO , -- --.-- _ __.- ____ - ._ __.-_ ,-.. __ ~-- -._ -..- -.-,. 
zones of potential contamination. Zone 1 is a small (10 ft. x 10 ft.) asphalt paved area 
adjacent to Building CPP-660. Zone 2 is a small (10 ft. x 25 ft.) unpaved area located west of 
Birch Street. 

Building CPP-660 is a chemical storage warehouse with an asphalt paved area to the west. 
In the past, 55 gallon drums containing supply chemicals were stored outside and adjacent 
to the west wall of CPP-660 (Zone 1) on pallets. On February 14,1984, a spill of 
approximately 55 gallons of hexone occurred when a forklift tine punctured a drum stored 
in the area. The puncture was through the side of the drum, near the bottom, and about 
5S gallons leaked onto the asphalt At the time of the release, the asphalt was covered with 
snow and ice and the temperatures were below freezing for most of the day (3Y F 
maximum and 2t%%%dmum). WINCO personnel who inspected the site saw no evidence . . . that the hexone came in contact with the asphalt (i.e., the hexone did not penetrate the ice 
and snow prior to vermiculite being placed on the spill). (Sehlke, 1989) 

Twenty five 3 ft’ bags of vermiculite were used to absorb the spiJled hexone. The 
?I. ~~~ -<L1~- ~-.,I ..LI- -----~1-_._1.. _-_ L _.._ -1 .L^ .-:11 vermicuure was spread on tne area or me spm wnnm appruurnrllely u~ie ‘tour “1 uzc 5yu. 

The vermiculite and snow were then pushed across Birch Street, which is paved’with 
asphalt, onto the ground west of the street (Zone 2). The vermiculite remained on the soil 

Gotder Associates 
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for several days prior to being drummed and disposed of at a commercial hazardous waste 
disposal facility. (Sehke, 1989) 

Three weeks later, after the snow adjacent to CPP-660 melted and water evaporated, a small 
amount of vermiculite (approximately 3 ft’) was discovered at the location of the spill. This 
material was also pushed from the spiu site to Zone 2 west of birch Street using a blade on 
a forklift. This vermiculite covered an area about 5 ft. long and 2 ft. wide adjacent to the 
street and was left in place. (Sehlke, 1989) 

2.2.2 Known and Suspected Wastes Associated witit LDU -P&i 

Hexone is the only waste !-mown to be associated with both Zone 1 and Zone 2 in LDU 
CPP-61. However, due to the fact that Zone 1 was used to store supply chemicals, a variety .< -.I~~ 1~--~ ~J-~~. ---.LL~._A. __.. L_ ______ -l_ rl--. __^^ “I ornrr nazarQ”“s COrl>[INCIIW m*y ve yre>c‘,L “1 Llldl (I‘CLI. 
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3. SAMPLING AND ANALYSIS 
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3.1 Objectives 

The obiective of the samnline effort at LDU CPP-64 was to determine whether anv organic --I--~- -. ---..r-.o ~....~ ~. -- - - _.-___ -._ 
solvents or miscellaneous chemicals have been released to the soil. LDU CPP-64 contains 
two zones as described in section 2.21. Zone 1 has been recently re-surfaced with asphalt 
and Zone 2 is a gravel surfaced area. There is currently no surface evidence of any spiils or 
leaks in the area and hexone is the only material known to have leaked. However. a 
variety of organic solvents and chemicals were stored at the site. Because of the limited 
information regarding possible spill locations and materials a combination of soil gas survey 
techniques and subsurface soil sampling was conducted at LDU CPP-64. 

3.2 Soil Gas Survey 

A soil gas survey was conducted at LDU CPP-64 to detect potential releases of organic 
solvents and select locations for ,soii sampling. Soil gas probes were installed in Zones 1 
and 2 at the locations shown on Figure 3.0. As mentioned previously, Zone 1 has recently 
been paved with asphalt and required drilling with a pneumatic drill through the asphalt to 
gain access to the underlying soils. Soil gas samples in Zone 1 were collected directiy L-~---L,~ .I~~ ~~ ,~~lL I~ ueneacn me aspnau (approximate depth of 0.5 fi.j, i.5 ft., 3.0 ft., and 6 ii or untii refusai was 
encountered. Samples in Zone 2 were collected at 3 and.6 feet or until refusal was 
encountered. Soil gas samples were analyzed with a Foxboro Model 128 organic vapor 
analyzer (OVA). 

For soil gas sampling quality control purposes, the soil gas sampling probe was tested 
between each sampling location with the OVA for levels above background. If measured 
levels were above background levels, the soil gas. sampling probe was decontaminated 
according to the orocedures saecified in Section 4.6 of the Oualitv Assurance Prniect Plan c--~----- -r-~---m ---., .----..-- ---I--- ----- 
(Golder Associates, 1990b). Decontamination consisted of the following procedures: 

* Steam clean equipment with deionized water and wipe dry 

l Wipe equipment with a clean rag soaked with methanol and allowed to air dry. 

l Rinse eqr&rnent with deionized water and wipe dry with dean rag 
._ 

l Store equipment in clean plastic wrapping until needed 

3.3 Soil Sampling Methods and Locations 

The drill rig was decontaminated prior to entering the ICPP. Decontamination consisted of 
high pressure steam cleaning by Hawley Brothers, the drilling subcontractor, at a WINCO- 
designated area. Golder Associates personnel visually inspected the drill rig and downhole 

t3rrlrl.w Arrnrla+sr _“.I”. -““-“.I.“- 
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tools before they were brought on site for grease, hydraulic fluid, and other visible 
materials that could potentially contaminate the borehole. 

Soil sample locations in Zones 1 and 2 are shown on Figure 3.1. Boring locations were 
directed by the results of the soil gas survey. All borings were drilled to a depth of 6 feet 
with hollow stem augers. Sample collection intervals were 0 - 2 feet, 2 - 4 ft., and 4 - 6 ft. 
All samples were taken with a 2 ft. long, 4 inch O.D. split spoon drive sampler containing a 
lexan inner barrei and driven by a 140 pound safety hammer. The Lead Geoiog%t recorded 
the number of blows required to advance the sampler in 6 inch increments. The head space 
within the lexan barrel containing the sample was sampled with the OVA and any readings . ..-.-- _.- . above background were recorded. Aii sampies were screened by a WINCU i-w tor 
radiation levels above background levels. Soil samples in Zone 1 were not collected directly 
beneath the asphalt because of possible matrix interference from common hazardous 
constituents present in asphalt. 

Sampling equipment and sample preparation tools were decontaminated between each 
.sample interval to minimize the potential for cross contamination. Drilling and sampling 
decontamination procedures consisted of those specified in Section 4.6 of the Technical 
Work Plan Vnl,,m.= II lG-Mer A~r,ci;t~c 199nh\ -. . . ._.., -.-_..- . . \--.--. . ------.-- - _ _ --,. 

3.4 CPP-64 Site Geology 

LDU CPP-64 is located on about six inches of granular fill which overlies alluvial sediments 
deposited by the Big Lost River. Based on the color, size gradation, and lithology, the fill 
material is probably derived from a nearby source and is therefore similar in composition to 
the undisturbed underlying alluvium. 

Two six foot deep borings~(CPP&l-01 and ClW4-O2) were drilled and sampled in Zone 1. 
The locations of the borings are shown of Figure 3.1. The alluvial sediments in Zone 1 
generally consist of compact to dense, gravelly fine to coarse sand to silty fine to medium 
sand. Local thin (1 in. to 6 in. thick) beds of moist clayey silt and silty clay were 
encountered in BP-64-1 at depths of 3.3 ft. and 6.3 feet. No groundwater was encountered 
in either of the Zone 1 borings. 

- ,--_. ^_ --_. ^. . -m-s. mm.. Tinree borings were driiied and sampied in Zone 2 (crrw-uj, cl-r’w-w, ana L.rr64-u3) 10 
depths of six feet. The locations of these borings are shown on Figure 3.1. Zone 2 
stratigraphy consisted of a two foot thick sandy to gravelly silt overlying fine to medium 
sand to graveE~i%&to coarse sand. No groundwater was encountered in the three Zone 2 
l.-^L--- V”‘Ullj>. 

Upon completion of the drilling and sampling, a one foot thick bentonite pellet seal was 
placed in the bottom of each boring. Each bentonite seal was hydrated with five gallons of 
rlainn;~=A .rr=trrr .nA the rom&nA.r ni thm hnr.hnls vnl!~me bl&$J~d G.;.!h w!NCQ. ....-.--I . . . ..-. “..” . .._ ._........“_. -. . .._ ““.....“._ .-.I..- 
approved granular fill. The paved surfaces were then repaired with asphalt cold patch. 
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3.5 Sample Handling and Analysis, LDU CPP-64 

Surface samples were obtained at boreholes 1 and 2 by auger@ through the asphalt, 
followed by continuous split spoon sampling at two foot intervals to the total depth of the 
borehole. All other boreholes were sampled by continuous split-spoon sampling at two foot 
intervals to the total depth of the borehole. Samples were processed by laying out a fresh 
length of protective plastic on the processing table. The caps on upper end of the lexan 
inner barrel were then removed and the upper 6 inches of sample material was discarded if 
the sample was collected from immediately beneath the asphalt. For aII other samples the 
upper 2 to 4 inches of material was discarded. Grab samples for volatile organics were then 
immediately placed into 2 ounce glass jars. Sample were placed into the container such that 
little or no headspace was present, the containers were immediately sealed with a teflon 
lined lid and temporarily placed in a shipping container with coolant for preservation. 

The remaining sampie materiai except for the iast 2 to 4 inches of the sampie intervai was 
transferred into a decontaminated stainless steel mixing bowl, mixed thoroughly using 
decontaminated stainless steel utensils, granular material 1 to 2 inches in size was discarded. 
A sub-sample of the remaining material was transferred to an 8 ounce gIass sample 
container ~“r semi-voia’~e orgardc ai,~jiSis ai,: ~,to an 8 ~~,ce p!ajt;c coi,‘~,e; f(j; ~~~ t-- 
inorganic metals analysis. Any remaining sample material was discarded into a waste 

. container for subsequent disposal by WINCO personnel. The samples were then labeled 
and placed into an appropriate shipping container with the necessary amount of coolant for 
-=;-*G-;-* +I.- ==--1-c at JOC. jamp!es were then @a&e+ hv nvemipht carrier u_nder “.O’....AYY’.6 ,SLC “““‘p-.4 -, -. ----o-- 
chain-of-custody to the analytical laboratory. 

After processing each sample, all equipment was decontaminated in accordance with 
Section 4.6 of the Quality Assurance Project Plan (Golder Associates 199Ob). 

At the end of the sampling activities for each day aII solid wastes generated were double 
packaged according to WINCO waste handling practices and removed from the site for 
disposal in accordance with INEL waste disposal procedures. AII liquid wastes generated 
from the final decontamination of sampling equipment were collected in a catch basin and 
pumped into 55 gallon drums for disposal. 

AU samples obtained were analyzed at Pacifk Northwest Environmental Laboratory, Inc. 
(PNELI) of Redmond, Washington for the constituents i&ted in Tabie 3.i with the exception 
of the surface sample obtained from borehole 5. The surface to 2 foot sample collected from 
borehole 5 was analyzed at Gulf South Environmental Laboratory, Inc. (GSELI) of New 
Orleans, Louis&%&d Southwest Laboratory of Oklahoma, Inc. of Tulsa, Oklahoma for 
the 40 CFR part 26i Appendix VIII constituuents. 

Results of the analysis indicating the target compounds detected and the range of values 
are presented in Table 3.2. Copies of all laboratory data reports are provided in Appendix 
c. A discussion of the ana, JY’” ..I-- . ),.-‘-...-” . . I-----. -. l.rc;r*l . . ..*ltc ir “.c..a”r,4 in Sm-+inn d 



Table 3.1 

Target Compound/Anaiyte List 
Land Disposal Unit CPP-55 

CompouncVAnalyte Compound/AnaIyte Compound/Analyte 

VolatiIe Oreanics Inoreanic Metals Semivolatile Oreanics 
Chloromethane Arsenic (Cont.) 
Bromomethane Barium Dimethylphthalate 
Vinyl Chloride Cadmium Acenaphthylene 
Chioroethane chromium Z,&DinitrotoIuene 
Methylene Chloride Iron 3-Nitroaniline 
Acetone Lead Acenaphthene 
Carbon Disulfide Mercury 2,4Dinitrophenol 
I,l-Dichloroethene Nickel 4Nitrophenol 
I,l-Dichioroethane Selenium Dibenzofuran 
1,2-Dichloroethene (total) Silver 2,4-Ditrotoluene 
Chloroform Diethylphthalate 
1,2-Dichloroethane Semivolatile Oreamcs 4Chlorophenyl- 
i-Butanone Pnenoi phenyiether 
I,l,l-Trichloroethane bis(2Chloroethyl)ether Fhorene 
Carbon Tetrachloride 2Chlorophenol 4Nitroaniline 
Vinyl Acetate 1,3-Dichlorobenzene 4,Glinitro-2-methylether 
RmmnAiirhInmm~th~~~ t .L,,irhl,,+nhnm.~~n~ hT-hl;kn.~A:mhP-..l=-~-~ I.“...“I..IY”.Y.II...LI... .,rY..~L,“I”I~.(L...C L 1-s .‘..“‘“~~~.C~.J’Y”~LC 

1,2-Dichloropropane Benzyl alcohol 4-Bromophenyl- 
cis-1,3-Dichloropropene I,2-Dichloroberuene phenylether 
Trichloroethene 2-Methylphenoi Hexachlorobenzene 
Dibromochloromethane bis(2-Chloroisopropyljether Pentachloroahenol I-~~-~-- 
1,1,2Trichloroethane 4Methylphenol Phenanthrene 
Benzene N-Nitroso-di-n-propylamine Anthracene 
trans-1,EDichloropropene Hexachloroethane Di-n-butylphthalate 
Bromoform Nitroberuene Fluoranthene 
&Methyl-Zpentanone Isophorone Pyrene 
2-Hexanone ZNitrophenol Butylbenzylphthalate 
Tetrachloroethene 2,4-Dimethylphenol 3,3’-Dichlorobenzidine 
Toluene Beruoic Acid Beruo(a)anthracene 
1,1,2,2-Tetrachloroethane bis(Z-ChIoroethoxy)methane bis(t-Ethylhexyl)phthalate 
Chlorobenaene 2,4-Dichlorophenol Chrysene 
Ethyl Benz-. 1,2,4-Trichloroberuene Di-n-octylphthalate 
Styrene .- Naphthalene Beruo@)fluoranthene 
Xyienes (totaij -. . ecntoro-5methyiphenoi BeruoQfiuoranthene 

2-Methylnaphthalene Benzo(a)pyrene 
Hexachlorocyciopentadiene Indeno(l,tkd)pyrene 
2,4,6-Trichlorophenol Diberu(a,h)anthracene 
-3 1 c TL-ll^_^- L.---t I?-- --I-L :\-^-.lo..a L,lf,J-1 rlcr”“r”yr,sll”r “sr~“\&,L,‘,~SI~~CILC 
Z-Chloronaphthalene 
2-Nitroaniline 

P.nldnr Aranridnr w-.-v. r.--WV.-.-- 



Table 3.2 

Detected Inorganic and Organic AnaIytes and Compounds 
Land Disposal Unit CPP-64 

- 
AnaIyte Compound Range of Detected Values 

Detected Inorganic Anal-ytes me/K_e 

Ahl.minum 5,120 
Antimony 11.7 
Arsenic 2.5 - 7.1 
Bariuini j&j - BS 
BeryUium 0.55 
CalCilMl 39200 
Chromium 8.8 - 22.4 
Coba!t 5.1 
Copper 17.3 
Iron 7,268 - 18,080 
Lead 4.9 - 41.3 
Magnesium 6210 
Manganese 278 
Mercury co.09 - 0.12 
Nickel 12.0 - 28.4 
Potassium 1270 
Selenium iO.60 - 0.78 
Silver <2.1 - 1.1 
Sodium 262 
Vanadium 14.9 
Zinc 54.4 

Detected Organic Compounds MY% 

Ethylbenzene 23 
Toiuene 4 
Xylenes 100 
Unknown Volatile Compounds 7.1 - 17 
Benzo(a)anthracene 75 
Eis(2-eti?yIhexyijphthalate @ j-iJ(jlj 
Butylberuylphthalate 240-610 
Chrysene loo - 120 
Diethylphtha@?- 200 - 1,900 
n; L h..+..l,hrh-l-r~ YL-II~YULJI~IIULELULS 4X-2’” 
Unknown Semivolatile Organic Compounds 280-3;: 

‘Where single values are shown the analyte or compound was only detected in one sample. 

Golder Associates 
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3.6 Quality Assurance/Quality Control 

Quality assurance/quality conk01 procedures were implemented during the sampling and 
analysis program. These procedures are s-arized below. 

-. 1. . tnp manic and equipment bianh sampies were coiiected and anaiyzed to monitor 
of potential contamination that may have been inkoduced from the 
decontamination procedures and shipping process. 

l Blind reference performance audit samples were prepared and submitted for 
analvsis for selected vojatije organ& semivolatile organics and kace metals to -..-.,-.- .-. ~.- 
determine laboratory accuracy. 

l A systems audit was conducted at the sampling site during routine sample 
collection activities. 

. 

3.6.1 Blanks 

Trip blanks were submitted for volatile organic analysis in all sample shuttles. Acetone (49 
to 58 #g/L) and methylene chloride (6 p@) were detected in the kip blank samples 
submitted but these compounds were also detected in the laboratory method blanks at 
similar concentrations. 

Equipment blank samples were submitted for one sampling round. The blanks were 
prepared by decontaminating the sample processing equipment as described in Section 4.6 
of the Quality Assurance Project Plan (Goider Associates, 199Ob), followed by a f!nal rinse 
..A.L -I^:--:-^, . ..^ *.._ --A ” -,,- A^- A .I.” i-““̂ +” :.. Aa ,.-?._a. m,.+-&,.,re 6. .,,T,.,ti,‘3 Iv,&‘, US,“,UCU WLIIF, cl,,u C”“S~U”II “I ,115 ‘YUFPLC YL U&C y,Yy..A C”,.L(LULCI.? 1”s .“.YW. 
organic, semivolatile organic and inorganic analysis. Iron was detected at 51.6 pg/L. Iron is 
common in the alloys used for fabrication of drilling and sampling equipment. This 
concentration is well below the concentrations (7,260 to 18,LMO mg/Kg) detected in the soil 
L.rn”l&.f mlla”+.A a+ rho <;+#a “U..‘pa.... .“..““.“N “. . ..” I..“. Fo*z *~-~.owp. se&&t;le nrwanir rnmnnlmdr were detected “‘oI-” ‘“--‘= --.- ._. 

at concenkatiow ranging from 7.8 to 100 rg/t. These unknown semivohrtile organic 
compounds were also detected in the associated aqueous laboratory method blanks at 
similar concenk3kon.s ranging from 20 to 110 ugT.. ._ 

3.6.2 Field Dupiicates 

Field duplicate sample analysis results from LDU CPP-64 are presented in Table 3.3 The 
samples were collected and prepared as described in Section 3.5. The table presents the 
relative percent difference (RPD) between duplicate samples for analyses that exhibit results 
greater than the sample detection limit. Although no data quality criteria exist for field 
duplicates, the EPA recommends that the RPD for laboratory duplicates fall within a conk01 

Golder Associates 



Table 3.3 

Field Duplicate Analysis Results 
Land Disposal Unit BP-64 

Golder Sample ID: 

Date Sampled: 

Crlw-05-TX-52 CPP64-0HX-Z-2D 
CPlw-wv2-z-2 CPlW-‘34-V&3-2-D 
CPI%4-OX%K%Z CPlW-MSVt3-2-D 

VI440 VletJ 

Relative 
Percent 

Difference 

RPD 

Inorganic Analytes 
(Results in mgKg) 

Arsenic 
Barium 
Cadmium 
chromilJm 
Iron 
Lead 
Mercury 
Nickel 
Selenium 
Silver 

4.2 6.8 “7-I -%I .-’ 
102 88.3 14.4 

Cl.3 Cl.1 NC 
11.6 20.9 57.2 

10,lW 10,400 23 
9.3 5.3 51.8 

<OS2 CO.1 NC 
21.7 22.6 4.1 

eO.78 co.63 NC 
~2.6 e2.2 NC 

3rganic Compounds 
:Results in PgKg) 

Acetone 
Chloroform 
Di-n-butyiphthalate ,T I. 3 . .1 . . ourywenzy~pnm~are 
bis(Z 
Ethylhexyl)phthalate 

T-l,-I\..,,. c”.A..rl.r;L 31knA1Y”ll II=I‘u.“L(Icy~ 
Irganic compounds 

10 J Cl1 NC 
6 c6 NC 

1,100 22@J 66.7 ““̂  . ^.^ . 2‘” J B’JJ 737 
ljoo =OJ 147 

8,780 7#.slO 11.7 

RPD - relative-GF%&t difference is calculated by taking the absolute value of the difference 
L^L ..^^_ L..^ - ^__.. “̂ - ^_._ >:.2>-> I-.. .I.” “_.--“-” “L .L^ L..^ -^““..““-^-*” -..lc-,:^A L.. “CLWFSII LW” ‘ll~dJU1C‘11S1IW Lu”,UCU uy “,C dmxd~,s “A u,e ,I*” IIIca.JuLsIL*s‘Iw, ‘rluupcu vy 

100. 

NC - the result(s) is not calculable due to one or both of the measurements at or below the 
EarnnIP fiF.tF.rtinn limit 07 nnt Alhwt*rl ‘““.r” --.--- “.. -_-. “_ ..“_ ““_““_“_. 

J - the particular compound was detected at a concenkation below the conkact required 
detection limit. 



limit of ~20% for water samples and +35% for soils when sample values are S times the 
sample detection limit (EPA, 1988a). 

The results for arsenic, ciuomium, lead, di-n-butylphthalate, butylbenzylphthalate and bis(2- 
Ethyhexyl) phthalate exceeded the ~35% control knit, but this is indicative of the 
heterogeneity of soil matrices in general. All other results were within the control limits. 

3.6.3 Performance Audit Samples 

m.. I ECU ~~~ ~-~~~-,-. ~~~~. Oll.Ila rererrncr samplrs Wrrr prepared and SiibiFGted fOi aii+ii Zitd the ied% Se 
presented in Table 3.4. The samples were prepared by spiking laboratory prepared 
deionized water with a quality control reference sample obtained from the U.S. EPA 
Environmental Monitoring and Support Laboratory in Cincinnati, Ohio. All the sample 
~n.hrr;ic rmc~rltc c,rh.mit+wl frnm the !&gratc~+s were ti.*n:t-hin the EPA &&y& m~trol limits I ..-. r’“.” .-1-1 ” --..- __-- ..-... 
for each parameter of interest. 

3.6.4 Sample Collection Systems Audit 

A systems audit was conducted by Colder Associates Inc. personnel during the period of 
June 20-22, 1990. Minor corrective actions were required, which were completed and 
accepted. None of the required corrective actions affected the integrity of the samples 
collected. 

3.6.3 Laboratory Systems Audit 

A systems audit was performed at the Gulf South Environmental Laboratory and Southwest 
Laboratory of Oklahoma on August 28 and 29,1990, respectively. The audit was performed 
by Golder Associates Inc. personnel and observed by WINCO representatives. Both audits 

,. I. -.-~~-_I_ I_ LL-,-L---A--. *.. ---:&-- *--.., _ “+---“., resurea m corrective action rrqursc3 w LLIC hiuuraw~y LV LLIUILLLUL ~~~~~~~~ aLuLa’6z 
temperatures more closely and to maintain better traceability of calibration materials. None 
of the corrective actions affected the integrity of the samples or the validity of the data. 

3.7 Data Validation 

All sample a&#@& results were reviewed and validated in accordance with Section 8 of the 
‘l’.~lrn;r-1 WnrL Dl,n =-.A with +hP FPA Ilst. v.lid>tinn mdelinen (EPA 1988a and EPA ,*.I,,UCY, ..“.a. 1.Y.E “Al” IV.... . ..- I. . . --.- ._______. o-- __.__ ,-. .~ ~~~ 
1988b). 

All soil samples to be analyzed for volatile organics were analyzed within 7 to 14 days. 
Other critical holding time sensitive sample parameters such as mercury were analyzed 
within the required 28 days. 



Table 3.4 
Performance Audit Sample Analysis Results 

Land Disposal Unit CPP-61 

Laboratory Sample ID: 
f-,.!A-- C---l- m. U”LYFi -1a‘IIyLc I”. 
Date Sampled: 

Volatile 
hIethylene Chlotide 
1.1.Dichlomlhane 
Chloroform 
I.l,l.Trichlomthanc 
Bmmodichlomme(hmc 
Trichlcmthene 
Dibmmochlommelhane 
Bcnrcne 
Bmmoform 
!.llZ?&z;h!o;=:h;~E 
TOlWlX 

73 
19 
a, 
16 
18 
19 
17 
al 
I* 
16 
19 

al.B 
al 
20.2 
al.2 
al.2 
ao.4 
aI4 
aO.6 
al 

z.6 

72 
73 
77 
7s 
80 
79 
78 
?6 
81 

:: 
39 
6s 
m 
39 
74 
74 
69 
?6 

IaJ 
lol 
la, 
loo 
ml 
Ica 
la, 
!M 
ml 
ml 
loo 
la, 
im 
loo 
Ial 
103 
ml 
1M 
!M 

109 100 
993 la, 

101 la, 
97.4 la, 
99.1 la, 
77.6 1m 

118 loo 
97 ml 

ir: xiai Monwnng a 

21 Conlml Limirr far Inorganic Compounds: EPA, 198& 

P-nt Remvery 

111 
9s 
99 
79 
09 
93 
83 
97 
m 
m 
92 

72 
73 
77 
7s 
80 
79 
7B 
?6 
81 
73 
72 
39 
6s 
m 

; 
74 
69 

X9 
99.7 

101 
97.4 

CO”UOl 
Limit3 1) 2) 

1.221 
1.234 

51.138 
52162 
35.155 
71.157 
53.149 
37.151 
45.169 
4Si.T 
47.1yJ 

12193 
am 

32129 
a23a 

21.1% 
331.84 
44.142 
3” 3,‘ rr..” 
60-116 
50.158 
39.139 
c-114 
O-152 

n-m 
l-118 

53.115 
33 143 

Cl46 
!Ll62 

Rl;T 
RI23 
7517s 
73125 
73125 
73125 
75-m 
7s.m 

v 

. . 
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A few volatile organic compounds were detected in some of the soil samples. These 
rnnc:ctwl -6 ..h*rt.nnnl. aretnn~ ethvlhenmme methvlme rhlnrkb tnl,,pne 2nd rvlene 2- C”IL~1I\CY “L I~-“.“..- . . . . “._.” ..-, --‘,. --_ ---.-, .-.-.-.,--*.- ____.___, .-_- -..- -_.- ,.,“..-. 
Butanone, acetone and methylene chloride are common laboratory contaminants and they 
were eliminated from consideration due to their presence in the associated laboratory and 
field blanks in accordance with criteria and rationale specified in the data validation 
~lidelines EPA 19SSb). Additionally, several unidentified organic compounds were 
fi~ect~din‘~hes.amples ranging in concentration from 6.5 to 1,3tN pgXg. These consisted 
primarily of unknown hydrocarbons and many were eliminated from consideration when 
compared to the associated blanks. Finally the concentrations of remaining valid unknown 
compounds were summed for each sample and the results are presented in Section 4. 

Several semivolatile organic compounds were detected in the soil samples. These consisted 
of benzo(a)anthracene, bis(tethyihexyl)phthalate, butylbenzylphthalate, chrysene, 
diethylphthalate and di-n-butyiphthalate. All results for these compounds were deemed 
valid when compared to associated quality control data.. Additionally, severai unidentified 
semivolatile organic compounds were detected in the samples. These consisted of unknown 
hydrocarbons and aldol reaction products of acetone. All the aidol reaction products were 
eliminated from consideration in accordance with the data validation guidelines. Many of 
me unknown hydrocarbons were eiiminaied from consideration diie to ‘heir presence iii 
associated blanks. Fiially, the concentrations of remaining valid unknown compounds 
were totaled for each sample; the results are presented in Section 4. 

7,~r..l,r --erm..,-rl i.. c.w.&n- A s.,., ,,:S,A. ‘.a.. +h,, ,.b,w~,n~, ,A-+% nrerpn+d in the ,\FJulW yrsx,,,su u, JTLU”,, 7 *n&a, VYICI ,I”... .A.. .“““.“.“.J 111 r”“w..“- a. . ..- 
appendices. This is due to the fact that when compounds found in the samples are also 
found in associated field and laboratory blanks the sample resuhs are qualified as non- 
detects. 

Goider Associaies 

. 
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4. NATURE AND EXTENT OF CONTAMINATION 

893-1195.330 

4.1 Assessment of Background Data 

Background data for metal concentrations in soils at the ICPP were obtained by the 
lJ,&cers& of Utah Resczrrh In+iihrtc iUURn d~n-inv twn ch,Aiec cnp.&epd &. 19% zp.4 --_. ..___ -__. __--_-__ \- -.-, ---.p . - -.---- 

1987. Background soils data were obtained at four locations outside the ICPP during an 
investigation of the Fuel Processing Restoration (FPR) Warehouse Site in 1986. According to 
the Quality Assurance Sampling Plan (QASP) for this study, background subsurface soils 
collected were to be geologically identical to soils in the FPR site sampling area. The QASP 
indicated the FPR site soils were to be sampled at depths of 6 inches below the pre-fill 
surface of the area and at l&24 inches below the top of the first horizon sampled. The 
actual depth interval sampled for background soils is not noted in the QASP or the final 
report of the investigation (UURI 1986a and UURl 1986b). 

In 1987 background data were obtained at three locations outside the ICPP during an 
‘investigatron of the Chemical Feed and Zirconium Feed Tank Storage Areas. Samples were 
obtained at O-4 Inches and eat 24 inches at these locations for a total of six samples (UURI _^^_ . .._-. .^^-. lye/a and uuiu iraq. 

A summary of the background data obtained from the UURI Investigations is provided in 
Table 4.1. Also shown on this table are the one-sided upper tolerance intervals (UTL) for 
the bXk~OiiiLd da’& ZiSii~Tkig 8 iiO?iiid dktiihtkifi -*ith 9S% COVeZigS Of the SZiiipleS at 2 
95% confidence coefficient. Tolerance intervals establish a concentration range that is 
constructed to contain a specified proportion or coverage (P%) of the population with a 
specified confidence coefficient, Y  (EPA 1989a). 

There are potential limitations that should be considered in the use of the data obtained by 
UURI for determining action levels based on background concentrations. These limitations 
include the following: 

. All UURI background data were obtained in the shallow surface soils (O-24 inches) 
and may not be representative of other soil types or horizons; 

l Many areas of the ICPP have been graded and/or filled. Background soils 
sampled by UURI may not be representative of soils used for fill at the ICPP; and 

l There ma be widespread elevated concentrations of certain constituents above 
--LA natumI ac ground at the ICF’P from both point and non-point sources as a result _-_. . 

of site activities. It is not appropriate to estabiih action ievels for LUUs based on 
natural background if there are widespread elevated concentrations of 
constituents at the ICPP unrelated to releases from the LDUs. 

Golder Associates 



Table 4.1 

s 

-I= 

silver 

*kg 1 s2 

Bkg 2 ‘2 

Bkg 3 <2 

Bkg 4 ‘2 

250 s2 

259 c2 

26S q2 

261 <2 

264 c2 

265 c2 

Average 6) Std. c2 
oev. (SO, ._ 
Backgrmrd "TL . . 
- 

1. 111 samples were collected by the Univerailty of Utah IResearch institute, Salt Irate City. UT using EPA r!thods. SolpIes SkS 1-4 were 
collected for the fPS Uwzhouse Site. and 258-265 writ collected #or the Chmfcal Storage srd Zircmiu Feed lank Storage Areas. A.I( 
anslyres we total cmstitwnt malyres aurd are reported on a dry wipht basis. 

2. Were lesd valwr are lieted hlcu detection Limit n ,ralue of one-half the detacfim limit us used In t:he calculation of the e.v~:rsge, 
standard deviatim md tolcr,uwa Ii=lt wlues. 

3. fhe bsckgrd me-sided lppcr tolcruwe Lntervsl WlIL~ is ti) t VU). *er+ the s value (tolerance factor) for senple size n = 10 is equal 
to 2.911 with a probsbiliry level y = 0.46 and covera!ae P = 95%. 
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4.2 Results of the Soil Gas Survey 

The soii gas survey was conducted as discussed in section 3.2. Measured atmospheric 
background levels ranged from between 0 to 1 ppm as measured with the Foxboro Model 
128 organic vapor analyzer (OVA). The highest measured OVA readings in Zone 1 were at 
locations -03 and -04 (see Figure 3.0) where SO ppm and 14 ppm, respectively were 

1 map ~~~.~,- ~trl~~ L--rl-.-rl-~-. t- v---. ~.~. 1___ IL-- .n ~~~~~ 7.. measurea. ine remmaer 01 me vex 10cauon.s m umr I were xss man IV ppm. inr 
highest level measured in Zone 2 was a short duration elevated reading of MO ppm at a 
depth of 1.5 ft below ground surface. This reading dropped to SO ppm within 2 minutes 
and was still dropping when the test was terminated after 3 minutes. Sample locations -05 
3-A A-IP ..,mrm I,xlmr*h4 knr Aril1ir.r. .“A e.mnt;no ha-m.cm ,4 &Ot.,l” dm,r.ta-l rax4ina; nf 30 V,l.A -YY .,.I. a..-....,. 1”. U’YLYL~ ..I,” ..“.*.r-sb --.“-* “. “y(r...J ..*-.“.-” .-“-.C)” “. 
ppm. The remainder of the soil gas sample locations in Zone 2 measured 10 ppm or less. 
The results of the soil gas survey are shown on Figure 3.0 and are presented on Table 4.2. 

4.3 Results of Inorganic Analyses 

The complete list and range of concentrations for inorganics detected at LDU CPP-64 is 
presented in Table 3.2. Sample results for selected inorganic analyses from the shallow 
borings at LDU CF’P-64 are shown in Table 4.3 Also shown on this table are the upper 
tolerance limits (UTL) for the background soils described in Section 4.1. Lead and mercury 
exceeded the background UTL in one sample. 

Lead was detected at concentrations exceeding the background UTL in one sample, at 
borehole CPP&05 at the surface to 2 foot interval. Mercury was detected at concentrations 
exceeding the background UTL also in only one sample, at borehole CPP64-02 at the surface 
to 2 foot interval. 

4.4 Results of Organic Analyses 

Nine organic constituents were detected in the vaiidated organic resuits from LDU CPP-64, 
and the results are presented in Table 4.4. 

Volatile organics detected included ethylbenzene, toluene and xylenes. Ethylbenzene, 
r-t..--- --A .._. I ---- _.-_- A-r-A-2 :- I--A-- PIYDZ” “9 “6 ? * I,.+ “1 rr-me-4....,&““r ,4,-2 A 
~“,“cllr dI,U xy,rnsJ were USLSliKU u, ““,LL,~ L,~,~vrvI a, 1R ‘CS, a, l “,LCZ‘l”PY”IW “L w, 1 

and 100 pg/Kg respectively. The concentration of toluene detected was below the sample 
quantitation limit. Benzo(a)anthracene was detected at boring CPP64-02 at O-2 feet at 75 
rg/Kg which watiiow the routine sample quantitation limit of 690 ugKg. Chrysene was 
Ac.+~,-+.A 3, PC&,-m.+m+inoc d 13” .nA ,M ,,~/KLY in hnrino CPPMLO. at h2 md 2A feet u-...h...U . . k.,..--....” ..V..” -. .“., “.... .-v rw..0 -. ----. o -_ _ -_ ---- - - --.- - - ---- 
respectively. These concentrations also are below the routine laboratory sample 
quantitation limit of 690 peg. 

Golder Associates 
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The concentration of the phthalate esters detected ranged from below the sample 
quanhtations iimit (690 PgKgj to a high of 2,iXX ug”ig. Phthaiaie esters are recognized as 
common laboratory contaminants and may be attributable to laboratory handling. Bis(Z- 
ethylhexyi)phthalate was detected in samples from aJl the borings at concentrations ranging 
from 69 PgKg to I$00 ug/Kg, but there is no apparent correlation between sample 

n~.L.lrA--..l -L.L -t-r- . ..__ J-&l-rlA :- L-A-- C-D”‘” n” -, concentration and depth. ourytbrrlryi Pnuldkx~e was UCLCLLCU ~1 VV~ULF~ L-I I W-VI SLL 
concentrations of 610 and 350 PgKg at the O-2 and 4-6 foot depths, in boring CPlW-05 at 
520 and 300 t~gn<g at the 2-4 and 4-6 foot depths, and in boring CR 64-03 at 350 rgkg at 
the 24 foot depth. Diethylphthalate was detected at boring CPP64-01 at all three sampling 
J--.L- -^-A--L-^- ?nn *,. ,m%-l . ..dv” UsputJ ra.lnpyll~ l‘“ll, 6”” L” l7V.J pjy‘.& 

Di-n-butyl phthalate was detected in boring CPP64-03 at 2-I feet (490 ugKg), in boring 
CPlW-04 at QZ (2,000 PgKg), 2-4 (730 t~p/Kg) and 4-6 (1,300 t@g) and in boring CPP64-05 
at 2-I feet (I;100 _ug’Kg) and 4-6 feet (510 y-fig). 

Several unidentified organic compounds were detected at ail sampling depths in the borings 
ranging in concentration from 7.5 to 12,950 PgKg. These compounds consisted primarily of 
unknown alkanes and unknown aikylated benzene compounds that the laboratory could 
not identify. 

Golder Associates 



Table 4.2 

Soil Gas Survey Results 
at ICPP Land Disposal Unit CPP-64 

L 
I 
I 
t 
t 
i: 
E 

Zone Hole Depth (ft.) Measurement 
IDurn) 

Oi 
01 

0.5 
1.5 
3.0 
6.0 

r 

: 
<I 
5 I 1 

1 02 0.5 7 
1 02 1.5 6 
1 02 3.0 2 

1 03 / 
1 03 

1 04 0.5 >10' 
1 04 2.7 14 1 
1 04 3.0 <1 
1 04 5.5 2.5 

2 05 1.5 30 i 
2 06 1.0 2 

2 07 2.5 >lO’ 

2 I 08 I 1.0 I M 1 
2 09 1.5 500’ 1 
2 10 2.5 6 1 

Notes: 1. 
2. 

3. 

4. 

The soil gas survey was conducted on June 6 and 7,199O. 

Measurements were obtained with a Foxboro Century 128 CC Organic Vapor 
Analyzer. 

..y-TJ- 
Sample Tocations are shown on Figure 3.0 

Reported depths are below ground surface. 

Short duration OVA reading. 

Golder Associates . . 



Minimum Value 

11.2 
10.1 
17.7 

126 
,‘.I 
4.9 

0.l u 
0.11 u 
O.lOU 

0.12 
0.12 u 
0.09 u 

O.lOU 
0.11 u 
0.09 u - 
0.10 u 
0.09 u 
0.10 u 

7.260 ! 4.9 ! NIA 

xl ! I.0 ! o.a, 

_ N/A 1 21.0 1, 0.07 

= - 

Nickrl !S&“i”lli Silver - 

19.0 0.64 u 22 u 
2a2 0~6n u 23 u 
lb.2 0.61 U 21 u 

- 

a02 O~b7 U 22 u 
28.4 070 u 24 u 
126 0.63 U 21 u - 

25.5 0~60 u 23 u 
a.9 0.70 u 24 u 
l4.B 0.6, U 21 u - 

2x1 0.67 U 22u 
120 0.00 u 21 u 
126 0.67 U 22 u - 

18.5 0.70 u 1.1 u 
21.7 0.78 u 2.6 U 
13.4 0.65 u Zl u - 

m.4 N/A N/A - 

120 NIA N/A - 

0.0 0.60 20 



73OU MU MU 73OU 
710 u Ial 710 u 7lOU 
69oU 6WU 6yOU 69OU 

7SJ 7mu 720u ml 
7mU 7mu 7mu ml 
69OU 49) 69oU 69OU 

MU 1601 7MU 7Sou 
77OU l.m, ml 77ilU 

zi: 6‘XIU 69OU 69OU 6‘BU 

e 

t 

6OOU II00 610 J IJWU 
69UU 69OU 690 U 69QU 

g 
69oU 5401 ml 69oU 

cr 
% 

370 u 3mu 370 u 370 u 

B 
710 u lrn sml 7lOU 
6WU 5601 =QJ 69ol.I 

Mrrimum Value zl 41 103 751 t-m 610 J ImJ 

Mininum Value NM NM N/A N/A 691 ml Irnl 

Ckkction I.imilI 370 370 ml 370 

u - Cornpound was l n+ed for bad no4 &k&d, the rrpwkd value is the urnpIe detection limit. 

amI 
988 
Pm 

7mu 7mu 
7mu 7mu 
69oU 69oU 

7XlU MU 
77ou 49OJ 
69oU 69OU 

8OlU 2pm 
69QU 730 
6WU Irn 

3mu 370 u 
710 u Lrm 
69oU SIOJ 

1.9M 2m 

4901 

370 
ml 

370 

MU 
7lOU 
6’MU 

=i 

-: 

Unknown unkmwn 
W&k Scmivoialile 
Compundr Coqxwnds 

Nl) 7.230 J 
ND I.150 J 
ND 630, 

ND 7-W J 
99 5,870 J 
ND ND 

75J 3.340 J 
ND 8~1 
ND 1.930 J 

ND 129M I 
ND 6,Orn I 
ND 7,470 J 

ND ND 
ND 834 J 
ND 6931 

991 12950 I 

7.5 J 430) 

N/A NIA 
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5. HEALTH AND ENVIRONMENTAL ASSESSMENT 

893-1195.330 

The Health and Environmental Assessment (HEA) is conducted to evaluate the impact of 
hazardous constituents present at a site. The HEA involves identifying the contaminants of 
concern, the concentrations of these compounds in the affected environmental media, and 
the .vnnc.d n* nnbnc;~ll,r ~“nned k.rmln nr .o.rirnnmPnt.l rmceantnre l-h.3 *r..anGal .&XC .‘̂ y”“L “I yv......-J ‘ar-“-.. . . . . . . . . -. -.....-..a..~..- .-h-y.-.“. 1.1.. -“I~....Y 
element of this assessment is the development of an appropriate set of health and 
environmental criteria to which the measured or predicted concentrations of toxic 
contaminants are compared. These criteria are primarily based on EPA-established chronic 
eYDOSllfe hnitc. When the c&e+ are exceeded, there is a likelihood of adverse health or or ~~ ~ ----- 
environmental effects and additional measures may be required to prevent or reduce these 
effects. 

5.1 Identification of Toxic Contaminants 

Analyses of soil samples from shallow boreholes at LDU BP-64 were conducted to 
determine the presence and concentration of inorganics (ten metals) and organics present in 
the soil. The target compound/analyte list was presented in Table 3.1. The results of the 
inorganic analysis results are presented in Table 4.3 Eight of the analytes are not included 
in this HEA. Arsenic, barium, cadmium, cluomium, selenium, and silver did not exceed 
background concentrations or were analyzed for but not detected at the given detection 
limit. iron is an essential element for humans that is generaiiy considered non-to& except 
under conditions of large, single, and accidental ingestion of medicine or in the presence of 
specific genetic or medical conditions. Nickel may also be essential to humans. Median soil 
concentrations of nickel are typically 26 - 50 m&g (ATSDR, 1988). The highest 
concentration of nickei detected was 23.4 mglcg. 

Lead is a well-documented cumulative toxin that has been shown to produce cancer based 
on studies in animals. Differences between individuals such as age, nutritional status, and 
r..c,. 6..-+,...e r.... :-“,.a”#s A., An..% .+ ,.*l.irl. ,,x.TA tr l nv;r rh;,A.M. ‘.Tnr o”m”n,,x 3.0 VIIIC, APCLV.3 -1, Ul.t,YC,,~Z ULZ YUDZ WL -aYCIL IG.pY w .“a&.. bIYY..Ib.., ZV. b.‘Y.ya*, “I. 

considered a sensitive population because they are particularly susceptible to neurological 
changes with excess lead intake. Because some of the toxic effects can occur at blood lead 
levels so low as to be essentially without a threshold, the EPA recommends that neither a 
&ropj.c r&yrpp.m dose or ;r p.~~q.e&rg! carxer &k be used fEPA 199Ob). .A&though the soil _-_ \_... .~~.~,. 
lead concentration of 41;3 mg/kg at LDU BP-64 exceeds the background UTL, this 
concentration is significantly less than the soil concentration of > 500 mgkg determined 
necessary top@&rce an increase in blood lead levels in children exposed to lead containing 
soil. Therefore, lead is not considered further in this HEA. 

The remaining analyte, mercury, is present at a level greater than background and exposure 
to this compound has been associated with toxic effects. Mercury is included in the HEA 
for LDU CPP-64. This element has a number of inorganic and organic derivatives. Totitity 
is highly dependent on the form. and route of exposure, organic (alkyl) mercury being more 
toxic by ingestion than inorganic (metallic) mercury. Target organs for toxic effects are the 
central nervous system and the kidney. Mercury has not been classified as to human 
caircinogenicity. 
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Analysis results for organ& found in soils at LDU BP-64 are provided in Table 4.4. Nine 
compounds were specifically detected in the soil samples in addition to unknown volatile 
and semivolatile compounds. Although a known release of hexone occurred in Zone 1 and 
hexone contaminated vermiculite was stored at Zone 2, no hexone was detected in the soil 
samples. Of the nine organic chemicals detected, three @enzo(a)anthracene, chrysene, and 
bis-(2-ethylhexyl)phthalate) are probable human carcinogens (EPA weight-of-evidence 
ciassification BZ). 

Benzo(a)anthracene and chrysene are members of a group of chemicals known as polycyclic 
aromatic hydrocarbons (PAHs). PAHs are formed during the incomplete burning of coal, 
-:1 --^ ---L--- --.I ..LL”- ^-^-- :” . . ..L”.-..Aa” e-A “e- La &A,, -..e --Aa ,i-awnun “ll, b;cl,, IjG‘Yqyz, a,,u “ULSI “Ip.1u\ JYYaLaIILca PllY -, YV CIULLl I,L‘a~I-I‘I~YC \\qyaCLLL 
smoke, automobile emissions, asphalt production) or occur naturally (volcanoes, forest fires). 
Little information is available about the health effects of individual PAHs. Lung cancer and 
skin cancer have been documented in humans exposed to mixtures of PAHs through the 
Inhalation or derm.aj cop.tact yo,Jtes I.M3x. 1990). 

Bis(Z-ethylhexyl)phthalate (BEHP) is a chemical used to make plastics more flexible, such as 
rainwear, flooring, and medical tubing. Animal studies indicate that liver cancer, other 
adverse liver effects, and adverse reproductive effects are associated with the ingestion of 
BEHP. However, evidence of carcinogenicfty and adverse effects in exposed human 
populations is inadequate. Three other phthalate esters were also detected in the soils of 
LOU CPP-64: diethyl phthalate, butylbenzyl phthalate, and di-n-butyl phthalate. All are 
associated with adverse liver and reproductive effects in animals. Of these three, butyl 
benzyi phthalate is also a possible human carcinogen (EPA weight-of-evidence dassification 
C) based on suggestive evidence in animals but with no.supportfng data in humans. The 
concern with this group of cherr&als has arisen because of their widespread occurrence at 
low levels in the environment. BEHP and other phthalate ester plasticizers have been 
found to be generai contaminants of virtuaiiy aii soil and water ecosystems (Kiaassen et ai., 
1986). 

classified by EPA as potential animal or human carcinogens. All have similar chronic 
toxicity effects including liver and kidney damage with long term exposure (Proctor et al., 
1988). Although these chemicals are related to benzene, they have not produced blood 
;rhnnrmalitiec cimilar tn those asmciated with bernmw emxxu_re~. -- ..-_...----- --_--_ _- -.-_- --------- . -. 

In additioq~ to, mercury, ail of the organic chemicals detected, although found at very low 
levels, are evalctaM+n this HEA. Health assessment of effects from the unknown volatiles 
and semivolatiles is not possible without identification of the chemicals. 

Golda? Associates 
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5.2 Identification of Exposure Pathways 

AU contaminants detected appear to be localized in the upper four feet of the soil except di- 
n-butyl phthalate; which had the highest level detected at 4 - 6 feet. (See Tables 4.3 and 
4.4). Incidental soil ingestion or dennal contact with the soils are potential exposure 
~-~.1~~ ~~~~ <.~ -11 .r Lag- ~-~-L.~~~.~--~-L. I~- 3 l.c.- &., ~~~~ ~~~,-~~ pathways ror ELI 01 me contmunants. m aoamon, romene, xytene, and ethyibenzene are 
contaminants that could volatilize and could potentially be associated with inhalation 
exposures. The remaining organic contaminants have very low vapor pressures and under 
normal conditions airborne vapors should be minimal or nonexistent. The depth to ground- 
. ..-. _- .L- I-“,. ^C . ..A”...- . ..- A^_ L.^A:^^ :- .I-- .-A-:&.. “-2 &L^ I ̂ ... ,-.-I.. -1 -^:I .“aLsI, L‘1.z IPLA “A aLu,‘scs “CILS, ““UAS~ Y, ,115 “‘UAULJ, (?_ALV ULS 1”” 1S”SY “I JYY 
contamination by the compounds detected preclude any significant impact on ground and 
surface water. 

5.3 Identification of Receptor Populations 

The typical receptor for contaminants present at LOU CPP-64 are workers at the ICPP. The 
ICPP is a secured industrial site with limited access. 

5.4 Human Health Assessment 

Several criteria are used to assess the potential human health effects of the soil 
contaminants identified at LDU CPP-64. The results of the assessment are summarized in 
Table 5.1. The first criterion is the calculation of a soil concentrations resulting in no 
systemic toxicity based on a sensitive population (16 kg child, ingesting 200 mg soil per day 
for a 5 year exposure period). The criterion is the soil concentration resulting in an oral 
dose equivalent to the applicable chronic reference dose (RfD) for each contaminant. The 
RfD for a contaminant is the daily intake of the contaminant to which even a sensitive 
individual might be exposed without developing documented critical toxic effects. 

If contaminants are carcinogens, then a second criterion is also calculated to evaluate the 
level of contaminant present in the soil. For carcinogens, the criterion is based on the soil 
concentration, if ingested, that would be equivalent to a cancer risk of IE-06. A cancer risk r-n 1, or It-u0 or iess is generally considered insignificant for regulatoory purposes (40 CFR 
300.430). General assumptions for this Include a 70 kg person, ingesting 100 mg soil per day 
for 70 years. Both the systemic screening and the carcinogenic screening are conducted as 
recommende.d%??he RCRA Fadlity Investigation Guidance (EPA, 1989). 

None of the soil concentrations detected exceed the criteria based on the RfD (see Table 
5.1). Therefore, systemic adverse health effects would not be expected in individuals 
exposed to soil contaminants at the levels detected ln the soils at LDU CPP-64. For the 
car~~nonngens~ his (2-ethvlhervl~ahthalate and buivlbenzvl uhtha!ate, the soil concentrations \_ ~~ ..,-... ~,.,r.~~..-~~~ ~~~~ ~~,~~ ~~~,~ ‘ 
associated with a IE-06 cancer risk are orders of magnitude greater 
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- 
Il- Screening: Criteria 

c&stit”e”t~ 

” ,i 

Maximum 
Detected1 Soil 

Concentration 

(WW 

lnorganics 
Mercury 

Drganics 
Berwo(a)anthracene 

Bis(2.-ethylhexyl])phthalate 

Butyl,benzylphthalate 

Chrysene 

Diethylphthalate 

Di-n-butylphthalate 

Ethyllbenzene 

Toluene 

Xylene 

ihreshold L 

Chronic 
Oral RfD 

OW%‘4 

-1 
- 

Soil 
Concentmtion 

= Rtlll 

OWW - - 
3E-04(b) 24 

- --(c) -7 
- .._ 

2E-021d1 i 1 ho0 

16,000 
- 

..- 
- 

64,OO~ 8E-01(b) 1 

8,000 
- 

8,000 - 

24,000 

213+00(d) 1 160,000 
- - - 

Oral Slope Soil TLV(a) 
Factor Concentratiion (Wm’) 

(m@g/d)~’ = lE-06 Risk 

bW%) - 
__ __ 0.1 

- (4 _- -- 

- 

1.41E-02(d) 50 5 - 
1.4YE-02(e) 50 __ 

-(4 wr) - 
_- -- 5 

__ __ 5 - 
__ -- .a4 - 

-- -- :377 

-- __ 434 
- - 

PA 199Oa. 
juantitative data not determined (EPA ‘199Oa). 
%‘A 199Ob. 

RfD: Ch,ronic Reference Dose 

;urrog.ate based on BEHP. 
‘El. for coal tar pitch volatiles. 
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than the levels of these two contaminants detected in soils at LDU CPP-64. Thus, the 
cancer risk associated with ingestion oi soiis wouid be negiigibie. Because of the jimited soil 
contamination and the tyPe of industrial activities at LDU CPP-64, the contribution of 
dermal contact to the cancer risk, although not quantitatively evaluated, would also be 
expected to be negligible. 

Benzo(a)anthracene and chrysene do not have published RfDs because data is inadequate 
for quantitative evaluation (EPA 199Oa). Carcinogenic slope factors are also not available at 
this time (EPA 199Oa, 199Ob). Both are probable human carcinogens based on animal 
ck*A;n .xl+L.....l. rlJ.t44&.~ A.,, L.- I......., ea..rl:ac :- ‘,.-LA-, A .-..-.-.-.bs “I--e L.-h,- I”- >LYyIW “.YS”Y,yL -I-.YYU.C .A-.‘. &lVlll IILYLI‘III .7.Y.uZ3 Y &PwuA,g’ cl ‘yL’“&.x’LC auyc ,aIc,u, I”, 
these contaminants could be assigned using the previously published oral slope factor of 
11.5 (rnwdy’ for a related compound, benzo(a)pyrene (EPA, 1984). Based on this 
surrogate, the soil concentration equivalent to a lE-06 risk would be 0.06 m&g. Both 
beruo(a)anthracene, detected at 0.075 me/Ice. and chrysene, detected at 0.12 me/kg in soils 
at LDU CPP-64 would exceed this screehicriteria. Although the concentrat&s of PAHs 
exceed the screening criteria, a more realistic, yet conservative, estimate of the risk 
associated with an occupational ingestion exposure can be calculated for the total 
concentration of benzo(a)anthrancene and chrysene, both of which are carcinogens. The 
estimated cancer risk for ingestion of soil contaminated with a total concentration of 
carcinogenic PAHs at 0.195 m&g (0.07S mg/kg and 0.12 mg/kg, soil concentrations of benzo 
(a)anth.rancene and chrysene, respectively) is 6.2E-07. The 6.2E-07 risk is calculated using 
the standard EPA ingestion equation (EPA, 1989~) and conservative, upperbound exposure 
parameters as recommended by USEPA Region X (EPA, Region X, 1990) given below and 
using the sIope factor for benzo(a)pyrene as a surrogate PAH slope factor: 

Siope Factor x Intake = CS x IR x CF x Fl x EF x ED T..., 
DWXAT 

where: 

PC - .I-.z-..- ^A, ^^-^^-c-..&z^.. 
L.J - ,II- Lu.uL JVY c”I,~s‘,ua”“IL 

IR = Ingestion Rate (100 mg/day) 
CF = Conversion Factor (lE-06 kg/mg) 
FI = Fraction ingested from contaminated source (lCKl%) 
EF = E?zx-- -*-,---.-, \--, 1 -_ -- --,-,--, ,,,.,a FwnrwnA I%7 nC ?k=. d~vdv-r~~ 
ED = Exposure Duration (40 ym) 
BW = Body Weight (70 kg) 
AT=tQvsritgeTiie(36Sdx7Syrs) 

.r 
It should be noted that benzo(a)pyrene is a very potent carcinogen and that risks predicted 
for other less carcinogenic PAHs such as those found at this site may actually be 
considerably less. In addition, the slope factor for benzo(a)pyrene is currently under review 
(EPA 199oa, EPA 1990b). Any risk associated with time because PAHs biodegrade in soils. 

Because volatile organics were detected in the soils, a third screening criterion is used to 
evaluate the soil concentrations of contaminants with respect to their potential contribution 
to airborne contamination levels. A commonly acceptable occupational limit for these 
substances in air is given by the Threshold Ltit Vaiue (I LV). ihe niii is a recommended 
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exposure level in air expressed as mgM’ (mass/volume) or ppm (volume/volume). The 
TLVs for the three volatile organics are 434 rn@ (ethylbenzene), 377 mplU” (toluene), and 
43 m.o/?J’ ~xvlcn~\ (AC-CTH. 1989): The ma&m.. soi! cnncer?trafi_~n~ of ~begp cn.n.t;l.Fb.2.n..ts oI” ,..,.--.-, \____ ___, 
(expressed as mass/mass) are 0.023 mgkg (ethylbenzene), 0.004 mgkg (toluene), and 0.1 
mg’kg (xylene). Given these low soil concentration levels and the limited area of soil 
contamination (i.e. total mass of contaminated SOII), dispersion and diffusion of volatile 
contaminants in the ambient air would result in air concentrations far below the 
corresponding TLVs. 

SimiIarly, the TLVs for inorganic mercury, chrysene, and the phthalate esters are also 
presented in Table 5.1. The contaminant concentrations detected in soils at LDU CPP-64 do 
not pose an inhalation toxicity hazard. Based on soil concentrations of contaminants 
detected at the site, total airborne particulates (dust) would exceed the National Ambient Air 
Quality Standard for Particulates by at least 4 orders of magnitude before the airborne 
concentrations of these contaminants would pose a health risk 

Based on the screening provided above, the risk to workers occupationally exposed to the 
contaminants identified in the soil samples from LDU BP-64 is considered negligible. The 
very low levels of contaminants present should not produce adverse systemic health effects. 
T‘” L-7, “I -I ̂ ..^ 1”“:“” ^^“̂ ..” AL-- A-i,.. “.,-^-..-” 6,. .I.” ““““z”̂ “̂ -:” ^^-*--:“̂ “.r “““c^“* ,115 L‘Jh “I UC”FI”)lili~ CLIIICGI ll”lll uluy FApJLuC L” ULS l ~IUILV~SIUC c”*IwIlJ.LLaIIw )J,SJSIiL 
Is also insignificant. Although data is insufficient to quantitatively evaluate the speciIic 
PAHs present in soils, an insignitlcant carcinogenic risk is estimated based on conservative 
industrial exposure assumptions using a more potent PAH surrogate. This estimate is very 
mncs-v.+iv~ At,- tn the limitd =,.~a nf mntaminatinn am4 thr lnraiinn nf the _“..““. .11.- II” .I -.- - .-.-- -__- -* --.. ---- .----., --.- -.- .----.. -- -.- 
contamination beneath the asphalt. 

5.5 Environmental Assessment 

LDU CPP-64 is located within the controlled boundaries of the ICPP. Zone 1 is a paved 
area and Zone 2 is a 10 ft by 25 ft unpaved area that does not support crops or plants. 
Large animals and migratory wildlife do not have access to or are not known to frequent 
this immediate area. No impact on terrestrial biota Is anticipated. 

Low annual rainfall will result in little surface runoff and infiltratiom ~3hez.e conditions, in 
addition to the depth to groundwater (approximently 45%) and low level of soii 

i:: 

contamination wilI Iimit migration of contaminants and any adverse effects on surface ,~~ 
waters or groundwater in the vicinity of LDU CPP-64. Consequently, surface water and 
groundwater wil-not be adversely impacted by the levels of soil contamination detected at 
LDU CPP-64. .$$6& on downwind environments from airborne dispersion and diffusion 
of contaminants will be insignifIcant because of the iow soil contaminant concentrations ,- 
and the limited area of contamination. 
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6. SUMMARY AND CONCLUSIONS 

This section presents a summary of the results of investigations at LDU CPP-64. 
Conclusions regarding the nature and extent of contamination detected and potential health 
or environmental effects associated with the contaminants detected are also presented. In 
.rlA;~;nn .‘wnmmnnA~ei~nc fnr csA,.iik’nn~l in.reeGinllinne n. m...3~...3 ma3e.*ron =.a . . ..-LIYV.L. .-.Y..V.I-III”..“AW 1”. “..YL”I.Y .A..--“~‘““*.” V. .“.I..&... A.L.“IIIYI_a ..A. 
presented. 

Ten soil gas sampling locations (See Figure 3.0) were sampled at depths ranging from 0.3 to 
6 feet. The soil gas was sampled and analyzed using an organic vapor analyzer (OVA). 

Five boreholes were drilled and sampled to a depth ‘of 6 feet. The five shallow boreholes 
were sampled at O-2, 2-4, and 4-6 foot depths. Samples were analyzed for metals, volatile 
organics, and semivolatile organic compounds. Samples from one borehole were also 
analyzed for the 40 CFR Part 261 Appendix WIT constituents. 

Results of the sampling and analysis are summarized below: 

l Volatile organic compound concentrations in soil gas as measured with an OVA 
ranged from non-detectabie to a singie -high reading of 5w ppm, with,typicai 
readings in the order of 2 to 10 ppm. These soil gas measurements were used to 
direct subsequent sampling locations for laboratory analysis, analyses of which are 
summarized in Table 5.1. 

l Lead and mercury were detected at concentrations above the Upper Tolerance 
Limit (UTL) in at least one sample from the shallow boreholes. 

6.2 Conclusions 

Concentrations of detected target compounds at the site do not pose an unacceptable risk to 
human health or the environment The concentrations of the inorganics detected at LDU 
CPP-64 do not:+a.e a risk to human health or the environment and it is unlikely that 
aermissible’&osure levels (see Table 4.41 would be exceeded, Nine nrrranic comaounds r~...---.~.- ..~r----.-~-- \... .--.- .~., ~-.- -._---~ ~~~~~I ~~ 
were detected at LDU CPP-64 (See Table 4.2). None of these compounds were present at 
concentrations that pose a threat to human health or the environment. There is no need to 
conduct additional investigations at this site and removal, decontamination or closure as a 
land disposal facility under RCRA should not be required. 
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TRACK-l RISK EVALUATION SUHNARY 

DATE: l/24/92 

SITE: 

SUMMARY: 

CPP-64 ';I, 

)I 

A track-l assessment was conducted to entablish risk-based1 soil screening concentrations to evaluate 
hlexone (methyl isobutyl ketane) contaimination at CPP-64,. 
foil ows : 

Two zones of contamination were evaluated, as 

Zone 1: 
Zone 2: 

3.05 m wide and 3.05 III long, with a depth of 1.83 m 
3.05 m wide aind 7.62 m long, with a depth of 1.83; m 

The calculation of soil screening concentrations was based on a target risk level representing a 
hiazard qualtient of 1 (based on noncarcinogenic: effects) or a canlcer risk of l.OE-016 (based on carcinogenic 
effects). 
a,t the INEL 

The evaluation falllowed thle track-l guidance! for the assessmenlt of low probability hazard sites 
(DOE/ID-10340(91)). 

Summary tables of risk-based salil screenling conce:ntrations for hexone, for each contaminated zone, 
are attached. Soil screening concentrations uere calcullated for both industrial and residential 
scenarios. The residential scenario considers, exposures to individuals under contaminant conditions that 
hrouid exist in IO0 years (after institutional control). 
as applicable to hexone: 

Four paltential exposure pathways were evaluated, 

giroundwater ingestion 
sali ingestion, inhalation of fugitive dust, inhalation of volatiles, and 

(for residential scenario only). 

The shaded basx in the attached tables shows the lowest risk-based soil concentration for hexone. 
The ingestion of groundwater pathway provided the most significant risk (lowest risk-based screening soil 
concentration) for hexone. 



SUlWRY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS FOR 
CPP-6'4 (ZONE 1) SOIL CONTAMINATION FOR HEXONE 

--, Scenarios 

1 Soil Ingestion- 

Inhalation of 
- -- l.lTELt08 

Inhalation of 
Volatiles 

lz 

NA 5.27Et05 -- 
Groundwater 

Ingestion -I-- NA 2. NA -- 

Occupational 
-- -- 

Soil Concentration Soil Concentration 
ait lE-06 Risk 

-0 (ms/kg) 
-- 

Residential 

Soil Concentration Soil Concentration 
at lE-06 Risk 

E 

at HQ = 1 
---k&L- o- 

-- 1.35Et041 

NA = Nat Applicalble. 
__ - Callculationl not performed because of no published toxicity value. 
Shaded box = Lowest risk-based soil concentration. 

-- 

+ 

8.49EtOi' 

NA !~ 4.20Et05 

-- 8.37EtOl! 



SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRATIONS FOR 
CPP-64 (ZONE 2) SOIL CONTAMINATION FOR HEXONE 

Scenilrios 

Exposure 

Pathways 

Occupational 

Soil Concentration 
at lE-06 Risk 

Refridential 
- 

Soil Concentration Soil Concentration 
at lE:-06 Risk 

Soil Ingestion 

Inhalation of 
fugitive Oust 

Inhalation of 
Volatiles 

Groundwater 
Ingestion ( 

NA = Not Applicable. 
-- v Calculation not performed because of no published toxicity value. 
Shaded box = Lowest risk-based soil concentration. 



TRACK-l RISK EVALUATION SUMMARY 

DATE: 6l3192 

SITE: CPP-64 

SU-MMARY: 

t-a. Ln.4 
A track-l assessment was conducted to establish risk-based soil screening concentrations .,“A ma.,. ..-, .,+ PDD-LA -l-L.- “CCa”CIIP”t r....“*--a-.” ^ ..--.A-..” ^^I-^^-^-. c-- I-....--- .“. AI_ w.1.A .‘ILU”YL, Y. _I A -v-.. lllr ‘xa.abaalllb,lL .zuypL.r,rc.r,w 0 y’G”x”uJ aaJ~xT11&,,1 I”, i,~A”,,G 

at the site. Two potential zones are considered; zone 1 is 3.05 m x 3.05 m in areal extent and 1.83 
m deep. Zone 2 is 3.05 m x 7.62 m in areal extent and 1.83 m deep. Some toxicity data were 
inadequate and are so indicated in the attached tables. Lead toxicity data were not available for any 
pathway, so no table is included for lead. There exists interim guidance on soil lead cleanup levels 
at Super-fund sites that can be used for screening, however. OSWER Directive #9355&02gives a 
range of 500 to loo0 ppm as that levell. The EPA has classified lead as a probable human 
carcinogen. Mercury is not classifiable as to human carcinogenicity. 

P ,*,...“, ,,-, ml.,-* rE&.L C..“&.l 1-x ..-a-:-r ^^-^^..-i--” P ----.-. P-- ---L ---- -- “Uuuuru)r rau,ycJ “I IIs.n-vQI)cu wu *,rsrur,l; b”IIwzIIu~u”I‘~ I”1 IuG‘wAIy I”, C&II ‘“UC are 
attached The cvaluanon followed the “Track 1 Sites: Guidance for Assessing Low Probability 
Hazard Sites at the INEL” jDOE/ID-10340 (91)]. ‘DIG calculation of soil screening concentrations 
was based on a target risk level representing a hazard quotient of 1 (based on noncarcinogenic 
effects). Toxicity values were obtained from EPA sources (Health Fffects Assessment Summary 
Tables, 1992). No credit was taken for any chemical degradation that may occur. 

Four potential exposure pathways were considered, as applicable to the contaminant: soil 
ingestion, inhalation of fugitive dust, inhalation of volariles, and groundwater ingestion. The “Lnrl-rl L” :” .I. - ^r^^l...A *^I.,-^ ^I.^.-.” .I.- I^.-.-^. A-I- L”“-.d ^^:I ^^-^---i^.. I- _^^^ L WI-~ WA “1 Y&G aLLp*IIGu LIlUlCJ JLI”WJ Ulci IVWCJL IDo-uaacu wu cI”IIcsIIuau”LL I”, ciaL.u 
contaminant and zone. Ihe lowest risk-based soil screening concenuation for mercury was based 
on the soil ingestion pathway. 

1 Determination of final cleanup levels should consider EPA memoranda and guidance 
subsequent to the interim guidance. 



SUMMARY TABLE OF RISK-BASED SOIL SCREENING CONCENTRAnONS 
FOR CPP-64 ZOhX 1 SOIL CONTAMINATION FOR MERCURY 

Exposure 
Pathways 

Occupational 
soil Soil 
Concentration Concentration 

OS 
Residential 

soil soil 
Concentration Concentration 

, J.u-TLT”-’ 
Inhalation of 
Volatiles NA NA NA 
Groundwarer 
Ingesdon NA NA _- 

NA = Not Applicable. 
-- = Calculation not performed because of no published toxicity value. 
Shaded box = Lowest risk-based soil concenmtion. 

J.U”LLNJ 

NA 

5.2OE+O2 



SUMhMRY TABLE! OF RISK-BASED SOIL SCREENING CONCENTRATIONS 
FOR CPP-64 ZONE 2 SOIL CONTAMINATION FOR MERCURY 

Exposure 
PdlWLVfS ----.~-,- I Sdil 

Occupational Residential 
I Soil I soil I-xii 

Concentration 
at lE-06 Risk 

Concentration Concentmion 
at IE-06 Risk atHO= 1 I 

Inhalation of 
Volatiles 
Groundwater 
Ingestion 

i 
NA NA NA NA 

NA NA _- 2.16E+O2 

NA = Not Applicable. 
- = Calculation not performed because of no published toxicity value. 
Shaded box = Lowest risk-based soil concentration. 

. 


